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(54) METHOD AND EQUIPMENT FOR WELDING METALLIC MEMBER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for welding 
metallic members and its equipment which ensure friction stir 
welding even in the case of joining different kinds of materials or 
between such difficult-to-weld metallic members as injection 
molded articles. 

SOLUTION: The welding surfaces 1a, 2a of metallic members 1, 
2 to be joined are abutted on each other, while a rotary body 13 
is brought into contact with the abutting part 3, and advanced 
along this abutting part 3; thus, frictional heat is generated at 
and near the abutting part, so that both metallic members are ^ 
joined together by the friction stir welding in this method. A high j 
temperature strength being different between the two metallic J ; 
members, the extent of the temperature rise due to the frictional 
heat generated at and near the abutting part, which takes place 
in proximity to the area where the rotary body comes into 
contact with each metallic member, is set to be larger in the first 
metallic member having a high high-temperature strength than in 
the second metallic member having a low high-temperature 
strength. 
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C<l^l4iiEffi«|c7)v'J>ySM (miv'J>?2 2) r 
[0 0 2 9] Slz, 0iri4. ±ess&ii8w 

1. 2<D£S®1a. 2at'5Lct)SggiI»3i:±SE@ 
$ERtttt13t£. l^gp»30lf $75ia)i:B§i!3:-f 6 
®RT- (o$y. io*i£®i 1 f twnta 

®RT*) ^}$SB»3lc;'tiofcSf^|S) (=3&SB#3c7>¥ 

s (m2^is#s) M!Ht&*iTi**. ccom2^ii^ 

(S2v'J>^23) T-fcl£$*U *Hte<7)»®T*l4. 
Wjtlf^-^fcl ilctti63F*iTv*&. f*L CCDS2& 

£ (OJiJ. @$ERtt<*1 3fll£) »»*1*4J:?l::L 

[0 0 3 0] ^fcSIC, ±iei2l$ERtt<* 1 3£mi&&. 

ttri««. cct>iati5¥si4. ttJiEAflo^a. msut, 
[0031] c(Digg5^fs^fflu^ctir t i:y. ±ie@ 

lERtt<*1 3C7)[5||Ett^L r $ 2 OC0#)lgil*t 1 . 2 CD 
1 4 0#Bg|5« 1 . 2 ttDltttB 14fA<. ^SSUtt 

i. 2 ct» C3*y. ^-xffii 1 co) ttttttttiMkftA 

«JST'I4. USDS) fc*it^< i)$£Rtttt;i 3cD 

[0032] ±fB£Sgai Oli. <5!I^I4t^^03> 

fiixrjsy. ±teiHi$E ; E—S' 2 iMUumi atim 2 v 

•J>^2 2Si;2 3li. ±IE|i)jJl)a^-v KCUlcm^fg 
ftTO=tt«*;|l, tt«HMi-v KCUA>b(D^^m^ 
ir J: y Kn«0 $ *i 4 J: ? ic ft o T ^ 4 . 

[0033] fa. ±smiac;m2 0)^is^eMiii-i8 

§5^1514. HtitStJtE^acDSS&^lMi^ir^cT) 

troT-H^rof^ffl^fiE-rtcD-cfc-Scor*. ^-ft^fruDg 
WMft^i-o^rcDi?^^^^^!;^!*^^ 

S„ *fc. ±ffi&#PStLTI*. ±i$cDv'J>?SS*> 
l@SvAir|SS$^'St<D-c?l4ft< . ^*-»ac7)a>5© 
-5 i>li«af3 £ ffl c t t<V t S z t ItM 5 * T? 

[0 0 3 4] *HtScD«5®lr^^^SgB«cDlS^ 

^^i-^ssasu^cDm^cDfig^sa^^fcvDic. ju± 



(6) 
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(A I) (Mg) £&T-J?E 

■ mi^PSP«1 : A I fc£ (5 7 5 4ES*T) 
•S52#«gW2 :Mg£$ (AM6 0B3taifi)iflM*) 

±IBAM6 0BSttlifiESmiiASTMJitSB9 3MIC 
^fflLfctroT'fcU, £fc, ±S55 7 5 4ESttltJ I 
S&*§H 4 0 0 OttJS§|cfe«<Z>£0)<!:0|$©A | 



[0 0 3 5] ±IEMgS&SW (£SSW2) It, 
fi6B)4T-, ttlc¥»IMt(ilJftK&i:: J: y|!jg$^tfct<D 

82iz*-r,, c*te.<»aicfc^T, &&*a>*{iii£T 

[0 0 3 6] 



(A 1 


s i 


F e 


Cu 


Mn 


Mg 


C r 


Z n 


T i 


A 1 


0.4 


0.4 


0.1 


0.5 


3.1 


0.3 


0.2 


0.15 


Bal. 



[0037] 



[312] 



(Mg^) 


A 1 


Mn 


F e 


N j 


Cu 


Mg 


6.1 


0.32 


0.002 


0.001 


0.002 


Bal. 



[0038] (Si. A I. MgO>m&M& [0.4814W/m 

• K (0~1 0 0°C) ] It^il^hO. 5 7, 0. 4 0 
T', A I (DjjtfM g cfe y tra < , $fc, SiSSiJt (±t 

4. © i * c t A< a t> *l T L „ 

[0 0 3 9] $fc, g^§#tLT. !s]i£R£&1 3(0 
1. 2£>t££E1a. 2 a f5L(Da}fSP^3<t±ieisl 

$ERfttti 3 troffiJiilig) It, JUTCDJiytLfco 

• HtfsRttt* 1 3 CDHIftjSJf : 1 6 0 0 [ r p m] 

• d£gg|!*t 1 . 2 0^iftaS : 8 9 [mm/m i 
n. ] 

[0040] miai;m2^«si5*tiau:2 0)tg 

(2mmM3mm) £5ttf), &&3H£ll§|::*OTifia 

l*i§£ (SJf tt*>< 1 *t 1 ) , Mlz(im2^RSBtt2(D^ 
J^Wl^ft 2 mm<Dit£(7W iroi^T, 

[004 1] *ttHl?(*. &£*fcJi (2mmW3m 
m) ICOUT, ^a-7"1 4©g$ L pa^D-7"1 
4(0}fL^MDp (02 #85) £*tt?*i, BIT©* 
7t^Lfc„ 

•Iifii2mm: Lp=1. 5mm. Dp=1. 72 
mm 

■i¥fil3mm: Lp = 2. 3mm, Dp = 2. 5 8 
mm 

aHIHttfl 5©-gP4»#«SiJ«1 . 2l^|C}¥tji$ 



[0042] zo&oiz. ±m*mimmmm*-t& 

*SM 5 tWfcBSMM . 2ICR(r^SS-C»L^^ti-5 
<DT-, [el&Rtt&silfr&MgWl, 2tof^SfSA ? 

*# < 4 y . * y 5a*©it;i>j«s?«!m£££ r ? c <t 

[004 3] Z D3lcS*L<*-f <fc?ll, 

Xffil 1 f ±lcK«$*ifcgg#JSSP*tl , 

2 0)te)llcSA<fctl(i, WL^©^«gBtt (U3<DCi)T- 
It&HSW 1 : SWT 1 ) Ty-£l+±^|C^tB 

-fsc ticks©-*?, E$ERttf*i 3 it, iiiiw 

1. 2©|^I1a. 2 a t*5 L^aSSP^ 3 (7)H$ ^ 

A^itfi-rsisirit (ii2Rt;ii3(rfc(+^ais^^Ep 
£|S]#RB) . *i*#0Mgtt (H3©«-ei*»iftR 

[0044] *nmormvm^tztmo)®fr-g;t>i*<D 

Tit, ^(D^SP©ffi«W#ttlcHLT, l»r*itl8 5 
0 M P a Ja±<7)3l$£&gA<^btlfc„ 

[004 5] us^miBso^yiz^r. zo?? 

1#BSP«1 (A i^) KS^Jt*< 

^iclt, H5|cfctxTOBPT**$*l-5J:5lc. l^Ttlt 
a»4IS^ttA<^t.tifc„ CtilcJSfLT, 2<?) 
l£lI£B§§?L<t§:5gLfc*§£, *LM*. m2^HgP«2 



(7) 



*#B82 00 2-2 8 30 7 1 



ftMSW 1 . 2 £ C b t<X- 1 fro fc „ 

[0 0 4 6] ±IEfiH$S^fc}$^litS5tfif-B- 
T. SftHgWl . 2<D*g£H1a. 2af 

-eh.sg-t>-y-s 1 . S2 (si~i3#i) ssisl 

Ttr5t©-efc£„ frfr-5Sg-fe>-y-S 1 . S 2t LT 
[0 0 4 7] C©Sm$P#i&8a>S£±S8£l^>S«£ 

*ts©H9i$, H6&t;ia7a)'}''^7ic*-r«, men? 
leaser, DEnT'^p>v hLfcffitgiiffn£iss&tti 

(Algf) ©£gT-*£iFL. •Ep-C^n-v KLfc 
ffl^A<m2^«SPtf 2 (MgSt) ©Sg^-S^L 

[0 04 8] Zfri?® §&lf® 7 0)9 3? IZ&I* 

■c. »»i*«^s?a 1 AtmnttH*ja»&a>a»ini im 

$*LtU§A<> C©f£g^8sfrb[I|$£ntt#:i 3A<& 
iJlLT;gg-tr>-9-S 1 , S 2 ©iil£®f>Jfl-*tlS-t-&Sfl& 
lcM4*T?©B*IBI*. fc«aS0!>'<?y*££ftni=# 
c©i§£. SSrotr— ? («*£) less* 
■c©n«yittsfc y BSttSttatt < , tr— 7 b#0ssa<s 

[0049] U7(D-97 7frb&<#fr-5,i:-5l-, i^ft 
■0*M. 2<0«l»4<l8»L^tt«l«1«)»*l=li. » 
XlilfttfXl^lMIIWl (Aid*) © 

*) ±ess»# 3 &®<d f— i7jgg*<« < «c 

oTfey. SM&BKBttl (A Igf) i=%»«««ts 
± Ctt LabSlcJE-SSgT-fc-S 3 0 Otlcil LTL> 
ISI, m2ftMSP*t2 (Mgti) ©TjI*. 12$ 
■»#2 (Mg£ft) lzH1MtBWIk1t1i&£ltL1b* 
i-Si>Sg-efeSBS3 oo°cicaL-c^-?) 0 
[0 0 5 0] c©fctt. giSSJf A<;R^m i &ISSW1 

(a i^t) iz%#t}imm®wz±czitt>z ttfx-z 
es#ssp«i. 2£a*?icigs-f£c£j!><T-#fcfr 

ofct0i:3|^btt«>. mi ftBSfittl (AlSft)© 

ag*<m2ftHgptt2 (m b ^) rosary ttf-<? 

Sgtf®< £ofc©l;t. . 2 ©tSiiWBS^ L < . 

ftoT. 3*><±&=iJtg0#3©ii£7J[S]^ 

X. ££Lfc8l§&©il#1 . 2^©A&ftrf><B§|5)^i: 
<S4tf. 8Hs««d<Xltff1&IR0#1 (A 0) 



75A^fegP^ 3 ©jfi^fr £,m<£ y ft&LIJl^ bffc 
[005 1] CHIC^LT, 06(D'7* : 57A^C)g<»A^ 

4 <fc ssagtfs^m i *mm* i 

(Ai^i) ©7j-£S8£3mp. jgs3ifiAMs^m2£g 

a>«fti=tt. ±!e$i£@swm (a itt) ©sgA< 
B2*MW2 (Mg^ft) ©sg«j:y=t,e-' 7Sg*< 

SKfcoTfcy, Lfrt. CCf- 7;ggli. g§£«0 

*ri. 2*1=. ftftUB&&n££.c-eLit>t>iz8.Z)}& 

gT'fe-5 3 0 0°CJa±a>aglraLT^4o d©JSS. 
[0 0 5 2] Z©<fe^lc, fa*Btftt1. 2«U. ±E 

3 &8© e— 7 jggog/hffli* . nxtiB®®. 

n ££Ct* Ltt4l-Si.;ggT?&4 3 0 0°CJy±l-IS^ 
■T-<^T*Sc,4. -7a. ±IBt°-'7Sg0ft^fill*. i55ft 

«se*t i . 2&K. ±tzm%&ft3x.if*<r>ft®iz$M 

A^b. 4 5 0°C*3li/rf:4J:5l-. }S^#$aS"ri. 

[0053] _hiEM^aai*t 1 . 2 1*, -mz % mm 

L. ^ir. asit±A<^t^A I dfttMgdftroJBdi+T* 
fty. 1^*,. -73<7)#«g|5» (|g2ftMg|lft2) li. 

fct©T?feft*<. A^^iid-C't, *HWro«}St»ms 

[0 0 5 4] *l6BJ|r{l§tSd73^li. 

»© ¥ a-C Jgffl f 4 d t A<T- £ h t CD T* & 4 . 

[0 0 5 5] ft, Kl±©ag|-eii, [Hl$£Rtt<*1 3A<. 
SftSSttL 2©IS^®1a. 2 a t* 5 L©SfgSi5» 
3©H$73|Sj^itft-r4^lC (B2&i;B3l=felt«a 
ffit*W73lS)#ra) . SHsntttt: 1 3©mi£BSP*M 

ieis]$ERtt«:i 30>Dli4>OltL r t, 

[0 0 5 6] CWitdirii. 2©tEI?A<B8 
}g»ii«$m2ft)Sg|5tt2lcS4-r4}SM®«5J: y tJiH 
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IU-I1 mftO&olz. ±E*JU$M 6K, SEPlft 
#1 3(D@te$l!iSL r(D(4afcJ:i;<iMtt®a)'>*< t 

(*sgjfe©»ii-ci*ii») sta 
i=h«™ <■)*«* 2 4) a^s^-cl^©^ c 

HL r £S51 &gSW 1 ffll-3rSat£lt<lofcttliirS 

[0 0 5 7] J£l±©,*:?|C x *Hli£©S*BIC&?>Jg£5 
&l=**lf*. PttMtt 1 . 2©8£@1a. 2 a if => 
L©St£S|!# 3 RtH-CDifi8lcf6£ LfcS^lc* 6& 
&Effitta±Eei1SPltttt:l 3A<fcft!lrf £$Sig©ifi£© 

2 #S SW 2 £ y t * £ < ft -5 <fc 5 1 - S£ $ 4x T S 0) 
t% »»MUS^<Ta**iill#iF:|iJti* (Sttan 

»**• 1 «« * y *»i=a#-r * - 1 a<t*£, ± tenuis 

gp*t1. 2©iSI1a, 2 a Ho LZBWHStmiGt 
£-i>0T?fc-S. 

[0 0 5 8] *K&BJ§#C>li % Ja±©is&£l3& 

i-r*#asw*w6r*+-c, ®im&&i 3©&« 
»*ti. 2iz*t-rst$«®i 3 f 

Sim 1 , 2 ©ta*t&l!)©:5ia) t B&n&tt 1 3 ©HIS* 

ft t ©H«*<ttft«*i=mi* ais-r C t £ ££U L fc. 

MMM. 2fc©tt*ffi1 4 f *<. ftBftttl. 2© 

(o*y. ^<-xtei 1<0) fflttMft&ibTJisi (*epk 

I*. B&IJt) fc-|t^<«fc9l~. BERttttl 3 0Blstl 
ULr^Bf^ftaiSfc'l+fltt^ttfcttB (14#S) IC 
SSltj3<. ft. ±30*81*11. ±E!3I£M 



8Lr ©A x A x -5f8i$4£jflE j8 1 Sl-I£5£ LTtT'o/ii© 

[0 0 5 9] Z0)ftBT'. ±Elslfcnttt*1 3©[!$i3!li 
»C (S1#BS) ©^©^S^Baittl. 2©f8*J 
Mft&K^lS) (01l-i3lt?)±T75ipl) t-St-T -S^lS) 
wm^lcoi>T, ±gmi£«SWH!©J£|g'<-7 
J©A#A<±SBiE&«0tt©*$l!)iig'<'7 (H1© 
£EDK#I!) ©|S) ££51::. ±IB(Henttt*: 

1 3©iii^(Si$isg ten icfcits^ttniy^rsi (ia 

$EKlBl!fl)*Enc#!S) lc|S5£) -f ^W1"^I1, 
04 1 . 2 OffittMhOAA i: mentti* 1 3 ©IslE^ 
fottf. C<DJ:3ftHftj:ft«J:3l=M«mi. 20 

[0 0 6 0] 01&I/040«$fflL^T*t*:6«H=lftWf 
till. £-f\ H4lcjF-T«fc5lc. ^p-7fi 4©#Jg£|5 

*ri . 2t (d#nb 1 4 f 1 . 2 <z>4i*tftn 

(£EPK©:Sfi) ic^TSMMtfffiJtaKjS (js = 
MIS) f£ttH<«t3l^ @f£Rttt*i 3 0@$5|fi^L 

$m&mi5fa : £® 1 icfcits±^ (*EnK0^isi) iris 
(^Bic0@ii^is]) i=»j6Lfc«»-c. sn# 

■tt*M SBi l=fcit*£ffl (AH) ir. K2ftR0# 
2$^ffli|(BffiiJ) ic. f4i?*iEELTMMltt1ft*£ 
fidctlcfcy. SMMMW1. 2 ft»l::tt 

[0061] jsaaa. Bfivftv^t 1 1 

(AIS4) 0teJS$tt«W»<SS (T 1 =2. 0 7 

mml:gj) u KS5S. t»e#*4<ftii*2ftBlffi 

«20ttJf SitKatfKHJg (T2=1. 9 7mm|:g 
S) Lfc±"C. 2(Dlfig£Afi!|tB«!|tr'Ag 

[00 6 2] 
[S3] 



ago 














A 1 


2.07 


Mg 


1.97 


0 


Mg 


1.97 


A 1 


2.07 





[0 0 6 3] «3A>b»*^J:air. ©S^)t. f^£^ 

1 ^«SP« 1 $ Bffl|rE« L » *;S8 
S. »£3l**«tt^35©»2*B»tt2$A«lzE«L 
T»*ft»«fTofc»#lcl*. mi#RSP«10lfiJi$ 

#1. 2$s^-r-5ci*<i?*ft^ofc. c*iti*a» 

[0 0 6 4] H. *#£B^li. Jil±0Hig®lflC|SS?*l 



S4,0T-lift<. taStfS&NL&lifllBK&lvc. 

a^0aafe-5tMtsw±0SESA<prfii-cfci>cti*# 

5*-CtftL\ 
[00 6 5] 

SSlc<fc§. =&#SSB4©@f£«:A<ett1-^$I^©i£^© 

a*±»**tM=ouT. sa^gA<5gt^m 1 ±muvi 
©^*<sa^S7b<fiLNm2#aa54j: y < ft** 
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4. 

[0 0 6 6] *®Om2 0^B^|r«k4xlf, B$Bg|5#© 
^A<i^e3l¥*<<SL^2#BSi5tt<fc y < fc£<fc 5 

a&L.^ < *t&Ma#3;hJt^3s 1 &BBttffl£<fc y ft 

#fc«BT!#. ±EBBB»tt©tt£Bif5L£BB« 
[0 0 6 7] *^0m3<D^|z«fe4xtf. 

±cbi *fcttB2©B«£BBa>»B*B-f aiita* 
r-tSo ^i-. B&#©m 1 ±mmi\znti»ms9 

atff-©ifi«-e*str4»»»i*. * 1 BBBtrB-c© 
n4»<D^A<m 2 bbbbb-cabbbj: y * # < & 

2 bbbbb* y < * * - 1 tfi*mtte y . m 1 
4««w«*j:y*»i=a»*#*ct 4*51= 
4- So 

[0 0 6 8] *S<DS4<Df6WlCj;*ltf. tt*MI=l*, 

±ES3fl>BWfcB«©»B*B-r4;:£j(i<-e£a. 1* 
i=. BiBBffl*ra>*#B2BB9#J:y*B<SBS 
*t. bbbi*. ±EB*B»*f©»*aif5L©att» 
#©B**B^Bir-r 4bi=b 1 BBBtt©ai=*i::B 
(tt-rsro-r?. B?Efc©gi&JS&»i-»-f£t£®®«£ 
B2BBBtti=a*-r5B«BB.fc y *bbi=*» < ^rs 

[0 0 6 9] ^©msro^BjiCcfc^xii. »*Wi=ii, 
±tsm 3 $ fci*m 4 roi§B^ t ^©^sb £ b-t & c t a< 

T*#4o Bl=. BB*©BB1>fcBa<B i BBBttBK 
BBBfc'ttBofcBBfcttBStiTl**©*. Bis**© 
B 1 BB»ttl=8*4tt«»»*B 2BB«*tl=*»*-* 
bbbbj: y tlXRAt < ti Z t A<T-£S„ 
[0 0 7 0] *B©B6©BWtJ:*ttf. »*ttl=l*. 

±es i xi*b 2 ©bb t bb©bbsb? £ c t 
ttic 0BB©¥BttBB»*ti::»-r4B«ffia< 

HBB»*tfl)B>t*ttttB»*BI=*3l»TB«35<HfSBB 
BB< J: 3 1=. ±EBBB©BB+4>BjWRSBB/!:lf B 
*»"f B$E<*©BlEl>lB)i©telS 

© 5 *±EB#BBtt©BawfcB»;&i6j t -a-t 

B©ftBKoi*T. SiBBBttBroBB** HU©B 
^ffSBBBtfCBBBB** h^©[Si^t-a-r4«k 

y. BBBBtf©BBB£5L*BattBtt*T4l=» 



LT» BBO)B«BB$<l:yBBKB«C&^-C««. 
[007 1] *B©B7©BWirj:titf, BBttft©* 
BBtt£3L£BB-f4«BI=fclvc. ±IBBl~m6 
©BW©lvf ft*- 1 BBOBBS B-T 4 C t A<"C? * 

[0072] *BO»8©BBI=<k*itf. 7;u5-rf A 
SL< t**©6BttftJ: 7if*->7ASi < l**©#B 
tt«t*ttB-r*«Bi=B^r. ±Efg7©#§sa£P)t$ 

©aB$B-r4ct*<T'f 4» 
[0 0 7 3] *B©B9©BWI=J:*i«. £*ttl=l*. 
±EB80BBtH»fl>BB*B-r«ct3i«-e#*. B 
l=. BlftBBB (7^U5-'>ABL<lit©BB*r 
B) ©±GB£{fcb<Btt-?*Btt©&B©Bafi<3 0 0 
°CJy±T'4 5 o°c*25©efflt4-SJ:5i=^S*irt^ 
4©-C. ±EBiBBB*TI=oivc. B»Mi§B©B4 
*>BBB<b*BBLfc±T*. lSISl*]aSi5tt$3£»lc^ 
B«Bt4CitftJ*4. 

[0 0 7 4] *B©mi 0©BWlcfc;h.WL S^Wir 
I*. ±EB9©BWfcB»fflBB*Bf*.-fc4<-C* 
4o Bl=. s2^HSii« (7n->^A§L<l«©6 
BBB) ©±EB«tt:A<Btt-rSBtt©jfiB©aS*<3 
0 0 °C lil± T? 4 5 0 "cjfcjg© BB t fc 4 * 9 1= f££ * H 
tjo*.©*. ±EB2.BBB*ri=oi\r* v B.ftQBB 
©B£*>BaBfc£BBLfc±T% BB 2 BBBttSB 
»icBB«B-r-&cfcji<-e**. 

[0 0 7 5] *^©Ibi i ©BMI=«k*tl*» f£££;tx6 
<<# 2 0©&BB*t©'>fc< i*B*iJ^-£A<, -Blc 

»»l= * 4BB*<fi*>TBtt t $ tlT l*4»Btt©Bl* 

«ifp D 0 eL < l*«U5fiE»* 0 o q-e&oTt, BBBBBBB 
lcTtg£-T Set 
[0 0 7 6] *B©B1 2©BWl::<fc*U*» B$E&©B 

B4>OBa>BBBtfBBBBa)»4c < t 

A<T*^. BBBOBBBBBBBI=ttf«BttBA<BB 
BB*r©B»tt«BB»lRH=oi»TBB*<BBfleB< 
<fc5ir. ±EBBBO)BB>t><&BA t BBBB«:ltBBr 
S.fe^l-ISSL. a^/Xtt. BBBa>glBBBa>BB 
© 5 «±EBBBBBa>BBB4BB^B t -ftttt 
B«)BBI=-3i.«T. B 1 BBBttBaftB** K;u©iS) 
#A«BBB»»<0»BBS'<^ KiU©B*i:-a-r««fc 
5I=. ±EBBB©BB*B4<»B-r4-t^-e*. B 
BBBBOBftB^f? L*BBBBB«-r«l=BLT. 
BB©BBBB«J:yBBl=B5Cfc^-C*ft. 
[0 0 7 7] *B©mi 3©BBI=«fe*itf. 
li. ±EBi 2 0>&Wt®&<M)imzmti>Ztt<V2 
ho «l=. BBS»*BBBBBdr«BUI*. B$e<* 
0>jfeBBI=ttfi-r 4'bBfflB 1 RBSeifCft < . *fl> 
B«BSXB-r4*BOB2RttffltBBBBttlcBB 
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